METHODS
Workers' compensation reports filed by state employees at the state self-insurance fund were utilized to obtain frequency counts of traumatic injuries, days lost, and medical and disability payments. Employees are required to file a claim with their employer within ten working days of an injury or accident. The employer must then file with the insurance fund within 28 days from notification. All injuries occurring while on the job are covered. All state employees, whether full-time, part-time, or volunteers, are covered. This includes clinical departments, medical center faculty, and employed students. Physicians, residents, nurses, custodians, and security personnel are state employees and are covered. Privately employed individuals, such as ambulance drivers, secretaries employed by medical corporations, trash haulers, etc., and nonemployed individuals are not state employees and thus are not included in these data. Visitors and clients are also excluded. Each medical claim is verified by the insurance fund with the treating physician. Disability payments for the first seven days are not paid unless 21consecutive days of disability have occurred.
Injuries were coded by name of employee, social security number, job title, date of injury, age, sex, days lost, body part injured, type of injury, cause of incident report, and medical and disability payments. Data were not coded by time of day. For frequency of individual events (incidence), the time period covered was from July 1, 1983 through June 30, 1984 . For days lost and medical and disability payments from injuries occurring during this period, time and costs were accumulated for this cohort through October 25, 1985, an additional 16 months.
Data on the number of personnel and full-time equivalent (FTE) state employees at KUMC were provided by the personnel department. Data were coded by age, six, department, and job title. These data were compiled as of May 16, 1985. There was a stable work force from 1983 through 1985.
Frequency and severity of injuries and rates per FTE were calculated. Statistical significance of rate differences was tested using a chisquare test (2-tailed). For all employees injured in different events on different occasions (repeatedly or multiply injured) the authors calculated the 95% confidence intervals for the mean inter-injury interval.
It was not possible to separate data from the university hospital in Kansas City from either the rest of the medical campus in Kansas City or from the outpatient facility in Wichita. Table 1 indicates the total frequency (incidence) of injuries in the cohort year (fiscal year 1984). Days lost, medical costs, and disability payments stemming from these injuries are also shown. A total of 722 people reported 885 incidents resulting in 4,825 days lost. Of the total of 722, 597 people reported 597 incidents (only one incident each), and 125 people reported 288 incidents (two or more incidents each). Repeatedly (multiply) injured personnel had 3,060 days lost, compared to 1,765 days lost in others. More females than males reported injuries; however, more days lost were accrued by males. Total medical and disability costs were $160,663 for males and $166,233 for females. Repeatedly injured personnel accounted for 17.3% of the people injured, 32.5% of the reported incidents, 63.4% of the days lost, and 49.8% ($162,903) of the total medical and disability costs. Table 2 lists the top ten causes of accidents in terms of both frequency (incidence) and severity (days lost). Although needlestick injuries are the most frequent, lifting injuries cause the most lost time. Slips or falls inside generally occur on wet floors or stairs. Slips or falls outside are most common on sidewalks or parking lots, particularly under conditions of snow and ice. Penetration of foreign body through skin refers to sharps injuries other than needles (glass, knives, etc). Lifting injuries occur from lifting both objects and clients. For nurses and attendants, these injuries frequently occur from lifting very obese clients (eg, 400-600 pounds) from their bed to a wheelchair or cart. Table 3 lists the leading body parts injured in terms of frequency (incidence) and severity. Injuries to the finger predominate when ranked by frequency while injuries to the back are the most severe. Most of the injuries to the finger result from needlestick injuries, while most of the injuries to the back result from liftmg. Table 4 indicates frequency and severity by selected departments and job titles. Of the 885 reports, 231 were from facilities operations and 367 were from nursing services. Among all job titles, registered nurses reported the greatest frequency of incidents (190) . Out of a total of 4,825 days lost, 1,726 were from facilities operations and 1,883 were from nursing services. Table 5 presents injury data for selected job titles. For custodians, the leading cause of injury was nee-dlestick (23.2% of all incidents) and the leading causes of days lost were lifting (38.1% of all days lost), slip or fall inside (31.6%), and struck by object (23.2%). For registered nurses, the leading cause of injury was needlestick (68.9% of all incidents) and the greatest number of days lost were from slip or fall outside (45.4% of all days lost), and lifting (27.8%). For hospital attendants, the leading cause of injury in terms of frequency was needlestick (26.9% of all incidents) and the leading cause of days lost was lifting (54.3% of all days lost). For licensed practical nurses, needlestick injuries accounted for 50.6% of all incidents. Lifting injuries accounted for 70.5% of the days lost while slips or falls inside accounted for 29.2% of the days lost.
RESULTS
Multiple injuries (repeated injuries in the same individuals) were frequent in both facilities operations and nursing services. In facilities operations, 42.4% of all injuries were to employees reporting an additional injury, which accounted for 68.4% of days lost. In nursing services, 38.7% of all injuries were to multiply (repeatedly) injured personnel, accounting for 49.5% of the days lost. FTE working days (4,825 total days lost out of 1,146,978 annual FTE working days). When comparisons are made for age, it can be seen that those under 30 reported a significantly higher percent of incidents, or incidence rate, than did the 30 and over age group. The rate in younger employees was 77% higher than the rate in older employees. Males had a significantly higher percentage of annual FTE working days lost than females (0.67% v 0.28%).
The departmental data show significantly elevated reporting rates and percent of the annual FTE working days lost for facilities operations and nursing services. Data by job title show reporting rates significantly elevated over other job titles for custodians, registered nurses, hospital attendan ts, and licensed practical nurses. With respect to percent of annual FTE working days lost, licensed practical nurses have a 30fold excess compared to registered nurses, whose rate is quite low.
For most multiply injured personnel, there was a statistically significant time clustering between events. The observed time interval between injuries in those injured two or four times per year was statistically significantly less than the expected time interval. For example, for those individuals reporting injuries on two occasions, the expected time interval (assuming an equal probability of injury throughout the year) would be 183 days. However, the observed time interval was 113.97 ± 10.15 days (95% confidence interval). Hence, the observed time is at least 50 days less than what would be expected due to chance. Many of these injuries occurred in facilities operations and nursing services employees. Needlestick and lifting injuries predominated, with consequent injuries to the finger and back.
DISCUSSION
Comparing these new results with those reported earlier from this institution (Neuberger, 1984) , the annual reporting rate for needlestick injuries for custodians has decreased from 113.5 per 100 FTE in 1979-1981 to 11.6 per 100 FTE, a decrease of 89.8%. For registered nurses, the rate has decreased from 123.8 per 100 FTE previously reported to 32.7 per 100 FTE, a decrease of 73.6%. Finally, for licensed practical nurses the annual rate has decreased from 57.0 per 100 FTE previously reported to 26.5 per 100 FTE, a decrease of 53.5%. Previous data are not available concerning non-needlestick injuries or resultant days lost. Hence, no time-related comparisons can be made on these events.
Since 1982, there has been an expanded educational program for employees dealing with hepatitis B transmission by needlestick injury. There is a program to increase staffing or rotate staffing from high to low risk areas to reduce the frequency of needlestick injuries possibly related to fatigue. KUMC has converted from cardboard to metal containers to hold used needles. The old containers were continuously being punctured by the needles inside and, consequently custodial personnel were being stuck when lifting or hauling trash bags. There is also more extensive location of metal containers than there was previously, particularly in client care areas. The needlestick containers are now placed in separate color-coded bags labeled for infectious waste. These bags are handled more carefully, separately from regular trash bags, and by fewer people. The nursing unit closes and labels the bags, replacing a housekeeping function. Thus, the large decrease in incidence rates for needlestick injuries since the 1979-1981 period may be due to increased employee education as well as administrative and environmental control measures adopted since 1982. There is also, undoubtedly, a widespread concern among hospital employees about possible occupational exposure to the AIDS virus.
Comparing these results with those reported from other institutions, the authors note several publications related to back injury and several with more than one type of injury included. In a 1970 study in a Delaware medical center (Hoover, 1973) there were 623 job-related injuries among 3,500 employees. Of these 623 injuries, 85 were lifting injuries to the back. Nursing and housekeeping accounted for almost 80% of all job-related back injuries. Total days lost due to all injuries totaled 481. Of these, 192 (or 40%) days lost were due to back injuries. In this study, back injuries account for 3,108 out of 4,825 days lost (64.4%). In another study using a questionnaire (Harber, 1985) , 52% of nurses in a Los Angeles hospital reported a new case of occupationally-related lower back pain in the last six months. This compares to an annual incidence rate of back injury of2. 95% reported herein. Harber was interested in all cases, not just the most severe ones that would be reported. Klein (1984) reported that back injury continues to be the most frequent compensation claim filed by a sample of U.S. workers. The bulk of these are caused by lifting. The leading female groups for back strains/sprains in Klein's report (1984) during 1979 were nursing aides (3.6 per 100 workers) and practical nurses (3.3%). Mammen (1964) studied occupational health hazards and the. injury frequency rate at a 647 bed midwestern university hospital during 1959-1961. There were 665 injuries per year in an employee population of 1,740 (19.2%). Although over two decades old, the data compare remarkably to the 19.29% found overall herein. The distribution of injuries by department varies from this data, however. The injury rate was 35.0% per year in the dietary department, 30.3% in housekeeping, and 22.1% in nursing services. Our rates were almost double for nursing services. In Mammen's study (1964) , the greatest rate oflost-time accidents for 100 employees per year was in dietary (3.3), housekeeping (2.9), and nursing services (2.5). Injuries to the finger were reported most frequently (226 out of 665). Back injuries were the leading cause of lost-time accidents (24 out of 71). These rankings are similar to those found in this study. , 1983 , -June30, 1984 3 Wilkinson (1987) reported on occupational injury at the health sciences center and teaching hospital of a major midwestern state university. During fiscal years 1982 and 1983 he found the highest reported incidence rates in the youngest age groups and in females. The most frequently reported event was needlestick puncture wounds. Registered nurses and custodians reported the greatest number of injuries. Back-related injuries had the largest workers' compensation costs and lost time days. These data are very similar qualitatively to the results found herein.
In a study of nursing injuries, Hefferin (1976) reported that 22.6% of injured nursing personnel experienced multiple injuries, compared to 20.0% overall. These accounted for 39% of reported injuries, compared to 38.6% in this study. Many of the same types of injuries to the same body parts were reported. Thus, there is some consistency between studies.
. Time clustering of multiple injuries could indicate a problem stemming from either the individual's personal life or work environment. Personal factors such as fatigue, carelessness, and life stressors have been cited as a contributing cause of such hospital injuries as puncture wounds, sprains, and back injuries (LeBourdais, 1977; Ferguson, 1970) . Other studies have emphasized arduous hospital environmental conditionssuch as those encountered by nurses and custodians-as the main cause of occupational injuries (Douglass, 1975) .
One might question the degree to which reporting bias has affected these results. Completeness of reporting is likely to be highly variable from department to department. Personnel from facilities operations and nursing services are strongly encouraged by their supervisors to report all incidents. Therefore, there might be more complete reporting of relatively minor incidents from these two departments. Conversely, there might be underreporting of relatively minor incidents from other depart-me n ts. Workers' compensation reports provide fairly complete data for those severely injured. There might be built-in disincentives to reporting, including language problems for Hispanic or Oriental employees, time pressure, ignorance of what and when to report, and fear of disciplinary action.
The accuracy of reporting may also be questioned on occasion. The state self-insurance fund has carefully coded and recoded its records after referral to the original filed documents. They have also carefully checked the documents with the physician if a medical claim is filed. If a medical claim is not filed, it is up to the medical center safety office and each department to exercise quality control. However, the safety office has limited resources and only samples a small percent of cases reported by the departments.
The measure of severity (days lost) in this study may be confounded by the job task of the injured employee. For example, a laceration to the hand of a telephone operator may result in far fewer days lost than the identical injury to a dishwasher or nurse. Similarly, a back injury to an employee with a relatively sedentary job (eg, faculty member) may result in far less days lost than the same injury to a groundskeeper. Medical and disability payments could also be utilized for a supplemental measure of severity. Where seven or less days of disability occur, disability payments are not made. Hence, this will result in lower total costs being assigned to work-related injuries. The authors think that it would be helpful if an injury severity score were utilized in these workers' compensation reports.
A figure of $326,886 was mentioned earlier as the total cost of work-related traumatic injuries at this institution. For every $1 spent on workers' compensation, it has been estimated that at least $4 more has been spent on such things as replacement of equipment, retraining or replacing the employee, and time delays picking up the pieces of the accident and reporting it. If this estimate applies here, then the 28-month follow-up costs of employee injuries incurred during one year is about $1,307,544, or about $1,811 per reporting employee.
One might question whether observational results from a given institution can be generalized to all university hospitals or other groups of health care workers. Each institution has its own safety education, incentives and disincentives to report, convenience of employee health facilities, and social climate. The authors are not aware of any significant deviations from the "norm" at this institution (KUMC). It is thought that needlestick and back injuries remain common occupational problems in hospitals. However, the magnitude of the problem is not well documented across all hospitals using recent data. More study is needed to determine the reproducibility of these findings. While data from this medical center may be typical of tertiary care facilities, it may not be representative of data from either longterm care or primary care facilities.
CONCLUSION
Although the authors have noticed considerable recent improvement in needlestick injuries, these remain a potentially serious problem for nurses and custodians approximately 20 years after they were first identified. Particularly surprising is the continuing exposure of custodial employees to loose needles in the trash. Back injuries remain a serious problem, indicating that a vigorous prevention program in that area is needed.
Also identified are injury problems not previously reported. Head injuries have not been found in the literature to be a problem among hospital employees. After back injuries, joint injuries have resulted in the most days lost. Multiply injured personnel make up a minority of reports herein, but are a large and costly subset of the injured. These individuals have only been mentioned in one other report pertaining to nurses (Hefferin, 1976) . Data on days lost have not been generally available. Such data can be helpful in assessing injury severity.
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For every $1 spent on workers' compensation, at least $4 more has been spent on replacing equipment, retraining employees, and reporting the accident. This srudy includes the entire employee population, not just specific departments. The data collected provide frequency and rate information on injuries in an extremely diverse population that ranges from laborers to professionals. Surveillance of this diverse workforce for injuries using workers' compensation data can be a reliable and cost-effective part of an employee safety program. Employee groups with elevated injury rates should be targeted for further investigation.
